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(54) ROTATION DRIVING MEMBER 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a rotation driving member such 
as a gear, a pulley, or a roller transmitting a rotation driving force, hardly 
deformable even if it is formed with a synthetic resin or the like. 
SOLUTION: This rotation driving member comprises a shaft mounting 
portion 1 mounted to a rotary support shaft, an annular outer periphery 2 
provided outside the shaft mounting portion, and a disk portion 3 for 
connecting the outer periphery to the shaft mounting portion. A joint 
portion between the shaft mounting portion and the disk portion is 
provided with a stiffening portion 4 that is thicker than the disk portion 
and has a hollow part in iL This stiffening portion 4 has a circumferentially 
uniform cross section shape. The stiffening portion may be disposed in a 
joint portion between the outer periphery and the disk portion. 
Additionally, the disk potion may have a shape bent in the axial line 
direction. In such a structure, rigidity for deformation of the outer 
periphery in the axfal line 5 direction is increased, and deformation when 
a load in the axial line direction of the support shaft to the outer 
periphery is suppressed to be small. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The axial anchoring section with which the rotating support shaft is equipped, and the cyclic periphery 
section prepared In the outside of this axial anchoring section, It is the rotation driving member which has the 
disk section which connects this periphery section and said axial anchoring section, and transmits rotation driving 
force between said support shafts and said periphery sections. The rotation driving member characterized by 
having the stiffening section of the cross-section configuration uniform to a hoop direction of thickness 
increasing to a part for a part for the joint of said axial anchoring section and said disk section, and the joint of 
said periphery section and said disk section, and having a cavity inside from this disk section at it 
[Claim 2] Said disk section is a rotation driving member according to claim 1 characterized by being the 
configuration which it was uniform to the hoop direction and was bent in the direction of an axis. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[O001] 

[Field of the Invention] Even if it applies a gearing, a pulley, a roller, etc. to the rotation driving member which 
transmits rotation driving force, especially the invention in this application forms them with synthetic resin etc., it 
relates to few rotation driving members of deformation. 
[0002] 

[Description of the Prior Art] The member which rotates and transmits driving force to other rotation members, 
or the member which conveys other members by carrying out a rotation drive is widely used in various machines. 
And many are used also in the image formation equipment using an electrophotography method, electrostatic 
recording, etc. 

[0003] Drawing 5 is the schematic diagram showing an example of the printer of an electrophotography method. 
This printer in the housing 31 of the body of equipment The photo conductor drum 32, The electrification machim 
33 which electrifies the peripheral surface of a photo conductor drum uniformly around this photo conductor drun 
32, The aligner 34 which irradiates **** 34a and forms an electrostatic latent image in the peripheral surface of s 
photo conductor drum, It has the developer 35 which develops an electrostatic latent image by adhesion of a 
toner, the imprint equipment 36 which imprints the developed toner image on a record form, and cleaning 
equipment 37 from which the toner which remained on the photo conductor drum 32 after an imprint is removed, 
the conveyance roller pair which furthermore conveys the form tray 38 which holds a record form, and this recon 
form to the imprint section in the above-mentioned housing 31 — 39 and the resist roller pair which carries in a 
record form to the imprint section to predetermined timing — it has 40 and the anchorage device 41 grade which 
fixes a toner image on a record form. 

[0004] By such printer, after the peripheral surface of the photo conductor drum 32 is charged uniformly, an 
electrostatic latent image is formed on the photo conductor drum 32 of the exposure of**** 34a. And it 
transfers to a toner alternatively from development roll 35a of a developer 35, and an electrostatic latent image is 
developed, the formed toner image — a conveyance roller pair — it imprints with imprint equipment 36 on the 
record form conveyed by 39 and resist roller pair 40 grade, it is heated and pressurized with an anchorage device 
41. and is established on a record form. The record form with which it was fixed to the toner image is discharged 
by an equipment flank or the equipment upper part with the delivery rollers 42 and 43. 

[0005] the resist roller pair which conveys a form in such a printer — 40 and a conveyance roller pair — 39 and 
discharge roller pair — each of 42 and 43 is equipped with the driving roller with which rotation driving force is 
given, and the follower roller which the pressure welding of the peripheral surface is carried out to this, and 
carries out follower rotation, and conveys it with the rotation driving force to which the form pinched among 
these rollers is transmitted from a driving roller. Moreover, drives, such as the photo conductor drum 32 by whicl' 
a rotation drive is carried out, developing-roller 35a, and fixing roller 41a, transmit rotation driving force through < 
gearing from a motor, and many gearings are used as a rotation driving member. 

[0006] Drawing 6 is the partial cutting perspective view showing the example of the gearing widely used with 
image formation equipment etc. This gearing consists of the tubed axial anchoring section 51 with which a suppoi 
shaft (not shown) is equipped, the cyclic periphery section 52, and the disc-like disk section 53 which connects 
these, and the axial anchoring section 51 fixes on a support shaft. The rotation driving force which transmitted 
the rotation driving force of a support shaft to other gearings meshed with gear-tooth 52a of the periphery 
section by this, or was transmitted by other clenched gearings is transmitted to a support shaft. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[OO01] 

[Field of the Invention] Even if it applies a gearing, a pulley, a roller, etc. to the rotation driving member which 
transmits rotation driving force, especially the invention in this application forms them with synthetic resin etc, it 
relates to few rotation driving members of deformation. 
[0002] 

[Description of the Prior Art] The member which rotates and transmits driving force to other rotation members, 
or the member which conveys other members by carrying out a rotation drive is widely used in various machines. 
And many are used also in the image formation equipment using an electrophotography method electrostatic 
recording, etc. 

[0O03] Drawing 5 -is the schematic diagram showing an example of the printer of an electrophotography method. 
This printer in the housing 31 of the body of equipment The photo conductor drum 32, The electrification machine 
33 which electrifies the peripheral surface of a photo conductor drum uniformly around this photo conductor drum 
32, The aligner 34 which irradiates **** 34a and forms an electrostatic latent image in the peripheral surface of a 
photo conductor drum. It has the developer 35 which develops an electrostatic latent image by adhesion of a 
toner, the imprint equipment 36 which imprints the developed toner image on a record form, and cleaning 
equipment 37 from which the toner which remained on the photo conductor drum 32 after an imprint is removed, 
the conveyance roller pair which furthermore conveys the form tray 38 which holds a record form, and this record 
form to the imprint section in the above-mentioned housing 3t — 39 and the resist roller pair which carries in a 
record form to the imprint section to predetermined timing — it has 40 and the anchorage device 41 grade which 
fixes a toner image on a record form. 

[0004] By such printer, after the peripheral surface of the photo conductor drum 32 is charged uniformly, an 
electrostatic latent image is formed on the photo conductor drum 32 of the exposure of **** 34a. And it 
transfers to a toner alternatively from development roll 35a of a developer 35, and an electrostatic latent image is 
developed, the formed toner image — a conveyance roller pair — it imprints with imprint equipment 36 on the 
record form conveyed by 39 and resist roller pair 40 grade, it is heated and pressurized with an anchorage device 
41 , and is established on a record form. The record form with which it was fixed to the toner image is discharged 
by an equipment flank or the equipment upper part with the delivery rollers 42 and 43. 

[0005] the resist roller pair which conveys a form in such a printer — 40 and a conveyance roller pair — 39 and a 
discharge roller pair ■ — each of 42 and 43 is equipped with the driving roller with which rotation driving force is 
given, and the follower roller which the pressure welding of the peripheral surface Is carried out to this, and 
carries out follower rotation, and conveys it with the rotation driving force to which the form pinched among 
th ese rollers is transmitted from a driving roller. Moreover, drives, such as the photo conductor drum 32 by which 
a rotation drive is carried out developing-roller 35a, and fixing roller 41a, transmit rotation driving force through a 
gearing from a motor, and many gearings are used as a rotation driving member. 

[0006] Drawing 6 is the partial cutting perspective view showing the example of the gearing widely used with 
image formation equipment etc. This gearing consists of the tubed axial anchoring section 51 with which a support 
shaft (not shown) is equipped, the cyclic periphery section 52, and the disc-like disk section 53 which connects 
these, and the axial anchoring section 51 fixes on a support shaft. The rotation driving force which transmitted 
the rotation driving force of a support shaft to other gearings meshed with gear-tooth 52a of the periphery 
section by this, or was transmitted by other clenched gearings is transmitted to a support shaft. Moreover, 
drawing 7 is the partial cutting perspective view showing the example of the gearing which reinforced the disk 
section, in order to suppress deformation of a gearing. This gearing has the same axial anchoring section 61 as 
the gearing which shows drawing 6 , and the periphery section 62, and the disk section 63 tends to prepare two o* 
more radial ribs, and tends to suppress deformation small. 

[0007] many of above rollers or gearings are formed with synthetic resin, and he is cheap, can be manufactured, 
and is lightweight — etc. — it has the advantage. 
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[OO08] 

[Problem(s) to be Solved by the Invention] However, there are the following troubles in the rotation driving 
member formed with the above synthetic resin* Generally, the elastic modulus of synthetic resin is small and 
deformation tends to produce it For this reason, in that to which the pressure welding of a driving roller and the 
follower roller is carried out a strain arises on the whole roller in strong contact pressure, and if the deformation 
to the direction of an axis of a support shaft occurs, the form pinched among these rollers will be sent aslant or 
It will become the cause which a wrinkling produces in a form. Moreover, when transmitting big driving force in the 
case of a gearing, a strain may arise, nonuniformity may arise in dental interlocking, and fluctuation may be 
produced at a drive rate. In a helical gear, since the force of the direction of an axis of a support shaft arises at 
the time of transfer of rotation driving foroe. a gearing tends [ especially ] to produce deformation in the direction 
of an axis of a support shaft. 

[0009] Even if the invention in this application is made in view of the above troubles and the purpose is formed 
with synthetic resin, it is offering few rotation driving members of a strain or deformation. 
[00 10] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, invention according to claim 1 
The axial anchoring section with which the rotating support shaft is equipped, and the cyclic periphery section 
prepared in the outside of this axial anchoring section, It is the rotation driving member which has the disk 
section which connects this periphery section and said axial anchoring section, and transmits rotation driving 
force between said support shafts and said periphery sections. The rotation driving member which thickness 
increases to a part for a part for the joint of said axial anchoring section and said disk section and the joint of 
said periphery section and said disk section, and has a cavity inside from this disk section at it and which equips 
a hoop direction with the stiffening section of a uniform cross-section configuration is offered. 
[001 1] In such a rotation driving member, since it has the stiffening section to which thickness increased to a 
part for a part for the joint of the axial anchoring section and a disk part and the joint of the disk section and the 
periphery section, the rigidity over deformation of the direction perpendicular to surface of revolution of an axis, 
i.e.. the direction of a support shaft, is increasing, and even if the force of having the component of the direction 
of an axis of a support shaft in the periphery section acts, deformation is suppressed slightly. 
[0012] Moreover, since the stiffening section has the cavity inside, when this rotation driving member is produced 
with injection molding of thermoplastics, it is hard to produce the strain by the contraction at the time of 
hardening, and it can obtain a precise member with few errors. Furthermore, since the stiffening section has the 
uniform cross-section configuration in the hoop direction, the rigidity of a member becomes uniform to a hoop 
direction, and the hardening contraction at the time of manufacture is also produced in homogeneity in a hoop 
direction. Therefore, it can consider as a member with a high precision. 

[0013] Invention according to claim 2 In a rotation driving member according to claim 1 Said disk section shall be 

uniform to a hoop direction, and shall serve as a configuration bent in the direction of an axis. 

[0014] In such a rotation driving member, by considering as the configuration which bent the disk section, the 

flexural rigidity over the deformation to the direction of an axis increases, and it becomes possible to suppress 

deformation small. Moreover, since the disk section of the bent configuration serves as a cross section uniform tc 

a hoop direction, it becomes rigidity uniform to a hoop direction* and deformation does notarise in an 

ununiformity. 

[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of invention concerning this application is 
explained based on drawing. Drawing^ is the partial cutting perspective view showing the gearing which is 1 
operation gestalt of invention according to claim 1. This gearing has the tubed axial anchoring section 1 with 
which a support shaft is equipped, the cyclic periphery section 2, and the disc-fike disk section 3 which connects 
these, thickness increases to a part for the joint of the disk section 3 and the axial anchoring section 1, and the 
stiffening section from which the interior became hollow is formed in it. And it fixes on the support shaft (not 
shown) which the axial anchoring section 1 rotates, and rotation driving force is transmitted between this support 
shaft This gearings quality of the material can be used as thermoplastics, such as ABS plastics, a polycarbonate 
polyacetal, and nylon, 

[0016] injection molding performs manufacture of such a gearing — having — thB centrum of stiffening circles — 
SHIMPURESU given in JP.60-24913A etc. — it can form using law. This approach is poured in from the gas gate 
in which inert gas, such as nitrogen, was formed separately while pouring in the thermoplastics fused in metal 
mold from the resin gate. Thus, if inert gas is poured in. the gas poured into the interior of the melting resin whicl" 
it begins to harden from the outside-surface section within metal mold is incorporated, hardening will advance, 
with a cavity produced, and a centrum will be formed. In addition, the number of the restn gate established in 
metal mold and the gas gates, a location, etc. are designed suitably, 

[0017] With the above gearings, while the axial anchoring section 1 and the disk section 3 are reinforced in a hooi 
direction, to deformation when the force of axis 5 direction acts on the periphery section 2, rigidity is large and 
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deformation is suppressed small. That Is, although it is thought that the big bending moment occurs in a part for 
the joint of the axial anchoring section 1 and the disk section 3 when the local force of the direction of an axis 
acts on the periphery section 2, the rigidity over the above-mentioned bending moment increases effectively by 
the above-mentioned stiffening section 4. 

[0018] Drawing 2 is the sectional view showing the gearing which are other operation gestalten of invention 
according to claim 1. Like the gearing which this gearing also shows to drawing 1 . it has the axial anchoring 
section 1 1, the periphery section 12, the disk section 13, and the stiffening section 14, and the disk section 13 Is 
joined to the edge of the direction of an axis of the axial anchoring section 1 1 and the periphery section 12 with 
this gearing. Moreover, the axial anchoring section 11 extends the other-end section, and lobe 11a is prepared in 
the inside near [ the ] a tip. This lobe 1 1a is inserted in the slot established in the hoop direction of a support 
shaft (not shown) using the elastic deformation of this axial anchoring section 11. That is, in case this gearing is 
attached in a support shaft by the so-called snap fitting, it can position simply and can equip. Such a gearing as 
well as the gearing which shows drawing 1 has big rigidity to deformation of the direction of an axis. 
[0019] Drawing 3 is the sectional view showing the gearing which is 1 operation gestalt of invention according to 
claim 2, Although this gearing has the same axial anchoring section 21 as the gearing which shows drawing 1 , and 
the periphery section 22, he is the configuration which the disk section 23 bent in the axis 25 direction of a 
support shaft in the cross-section configuration uniform to a hoop direction. And the stiffening section 24 which 
has a cavity inside is formed in a part for the joint of this disk section 23 and the axial anchoring section 21. With 
such a gearing, the disk section 23 wilt have big rigidity to the distortion by the direction of an axis, and 
deformation when the local force of the direction of an axis acts on the periphery section 22 is suppressed 
remarkably small. In addition, although each operation gestalt explained above is a gearing, it is not limited to a 
gearing and the invention in this application can be applied to a pulley, a roller, etc. 

[0020] Drawinft_4 is the schematic diagram showing the model of the numerical analysis which checks the 
effectiveness of the invention in this application, and which went to accumulate. The model which shows this 
numerical analysis in the (a) Fig. using the finite element method is a roller generally used from the former, and 
has the flat disk section, (b) The model shown in drawing prepares two or more radial ribs in the disk section, (c) 
It is a roller concerning the invention in this application, and the model shown in drawing prepares the stiffening 
section of uniform hollow in a hoop direction at a part for a part for the joint of the disk section and the axial 
anchoring section, and the joint of the disk section and the periphery section, further, it is uniform to a hoop 
direction and makes the disk section the configuration bent in the direction of an axis. One point of the periphery 
section of these models was loaded with the 1-N load, and the variation rate of the direction of an axis produced 
in the periphery section is calculated. 

[0O21] It is admitted that the variation rate of the model shown in the (c) Fig. as the result of the above- 
mentioned numerical analysis is shown below, i,e„ the roller concerning the invention in this application, is 
remarkably small, and does so effectiveness with the remarkable invention in this application, 
(a) Model of drawing .... The maximum displacement of the periphery section delta= 9.886x10 to 2 mm (b) Model of 

a Fig. .... The maximum displacement of the periphery section de|ta= 8.367x10 to 2 mm (c) Model of a Fig The 

maximum displacement of the periphery section delta= 9.755x10 to 3 mm [0022] 

[Effect of the Invention] As explained above, by the rotation driving member concerning the invention in this 
application, the rigidity over the deformation to the direction of an axis of a support shaft is increasing, and even 
if the force which contains the component of the direction of an axis of a support shaft in the periphery section 
acts, deformation is suppressed slightly. Moreover, since it is hollow, it is hard to produce the strain by the 
contraction at the time of hardening, and the stiffening section can be used as a precise member. Furthermore, 
since the stiffening section has the uniform cross-section configuration in the hoop direction, an uneven strain 
does not arise in a hoop direction. 

^Translation done,] 
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["Drawing 1] 





[Drawing 71 
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[Drawing 6] 
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